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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36 (a). In no event, however, may a reply be timely filed 

. after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty. (30) days will 
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this 

communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than thi-ee months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1 .704(b), 
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2a) H This action is FINAL. 2b) □ This action is non-final. 
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The request filed on 9-20-01 for a Continued Prosecution 
Application (CPA) under 37 CFR 1.53(d) based on parent 
Application No. 09/419,305 is acceptable and a CPA has been 
established. An action on the CPA follows. 

Claim 1 is objected to because of the following 
informalities: .''obtained by the recombinant DNA technology" is 
grammatically incorrect and redundant to the recitation- of ""A 
purified recombinant enzyme". It is suggested that this phrase 
be deleted. Appropriate correction is required. 

Claim 1 is rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for the enzyme of 
SEQ ID N0:1 or enzymes encoded by genes which will hybridize to 
SEQ ID N0:2 under specific conditions, does not reasonably 
provide enablement for any enzyme with the claimed properties. 

These claims are so broad as to encompass any enzyme with 
the claimed physicochemical properties which contains two or more 
contiguous amino acid residues from SEQ ID NO: 3 or SEQ ID NO: 4, 
including any naturally occurring, enzymes with the claimed 
properties, fragments thereof which retain enzymatic activity and 
all functionally equivalent variants of such a naturally 
occurring enzyme. The scope of the claims is not commensurate 
with the enablement provided by the disclosure with regard to the 
extremely large number of enzymes broadly encompassed by the 



Application/Control Number: 09/419,305 
Art Unit: 1652 



Page 3 



claims. Neither the specification nor the prior art provide any 
guidance regarding additional sources of naturally occurring 
enzymes with the claimed properties. One of ordinary skill in 
the art would clearly be aware that enzymes with similar 
enzymatic activities can be highly diverse and often bear little 
or no homology to one another. This is particularly true where 
the enzymes are found within organisms which are evolutionarily 
highly diverse but is not uncommon even for two enzymes with the 
same organism or for enzymes encoded within evolutionarily 
similar organisms. As - such one of ordinary skill in the art 
would be unable to isolate such enzymes and their corresponding 
genes without undue experimentation to find a suitable source. 
Furthermore, the specification fails to provide enablement for 
all variants and fragments of the enzyme of SEQ ID NO: 1. Since 
the amino acid sequence of a protein determines its structural 
and functional properties, predictability of which changes can be 
tolerated in a protein's amino acid sequence and obtain the 
desired activity requires a knowledge of and guidance with regard 
to which amino acids in the protein's sequence, if any, are 
tolerant of modification and which are conserved (i.e. expectedly 
intolerant to modification) , and detailed knowledge of the ways 
in which the proteins' structure relates to its function. 
However, in this case the disclosure is limited to the nucleotide 
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sequence and the amino acid sequence of a single enzyme with the 
claimed properties. 

While recombinant and mutagenesis techniques are known, it 
is not routine in the art to screen for multiple substitutions or 
multiple modifications, as encompassed by the instant claims, and 
the positions within a protein's sequence where amino acid 
modifications can be made with a reasonable expectation of 
success in obtaining the desired activity/utility are limited in 
any protein and the result of such modifications is 
unpredictable. In addition, one skilled in the art would expect 
any tolerance to modification for a given protein to diminish 
with each further and additional modification, e.g. multiple 
substitutions. 

The specification does not support the broad scope of the 
claims' which encompass any enzyme with the claimed 
physicochemical properties because the specification does not 
establish: (A) regions of the protein structure which may be 
modified without effecting activity; (B) the general tolerance of 
such enzymes to modification and extent of such tolerance; (C) a 
rational and predictable scheme for modifying any amino acid 
residues with an expectation of obtaining the desired biological 
function; and (D) the specification provides insufficient 
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guidance as to which of the essentially infinite possible choices 
is likely to be successful. 

Thus, applicants have. not provided sufficient guidance to 
enable one of ordinary- skill in the art to make and use the 
claimed invention in a manner reasonably correlated with the 
scope of the claims broadly including any enzyme with the claimed 
physicochemical properties. The ' scope of the claims must bear a 
reasonable correlation with the scope of enablement ( In re 
Fisher . 166 USPQ 19 24 (CCPA 1970)). Without sufficient 
guidance, determination of enzymes having, .the desired biological, 
characteristics is unpredictable and the experimentation left to . 
those skilled in the art is unnecessarily, and improperly-, 
extensive and undue. 

Applicants argue that the rejection under 35 U.S.C. §112, 
first paragraph is not proper because the specification teaches 
the properties of the claimed enzymes, methods for testing for 
enzymatic activity, thermostability, and methods for producing 
variants of a disclosed sequence are within the skill of the 
ordinary artisan. This is not persuasive because while methods 
to produce variants of a known sequence- such as site-specific 
mutagenesis, random mutagenesis, etc. are well known to the 
skilled artisan producing variants as claimed by applicants 
(i.e., encoding a thermostable enzyme with a specific substrate 
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specificity) requires that one of ordinary skill in the art know 
or be provided with guidance for the selection of which of the 
infinite number of variants have the claimed property. Without 
such guidance one of ordinary skill .would be reduced to the 
necessity of producing and testing all of the virtually infinite 
■possibilities. This would clearly constitute undue 
experimentation. While enablement is not precluded by the 
necessity for routine screening, , if a large amount of screening 
is required, the specification must provide a reasonable amount 
of guidance with respect to the direction in which the 
experimentation should proceed. Such guidance has not been 
provided in the instant specification. As previously stated the 
specification does not establish: (A) regions of the protein 
structure which may be modified without effecting activity and 
thermostability; (B) the general tolerance of such enzymes to 
modification and extent of such tolerance; (C) a rational and 
predictable scheme for modifying any residues with an expectation 
of obtaining the desired biological function; and (D) the 
specification provides insufficient guidance as to which of the 
essentially infinite possible choices is likely to be successful. 
It should be noted that a conclusion of enablement or the lack 
thereof requires a consideration of several different factors 
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including the breath of the claims (which in the instant case are 
enormously broad) , the predictability of the art (which herein is 
highly unpredictable particularly for the enormous numbers of 
variants with major structural differences from the single 
disclosed species), the amount of guidance provided in the 
specification (which in the instant case amounts only to the 
provision of the structure of a single active species and assays 
to determine if any other protein is within the scope of the 
claim without any. guidance as to which. of. the possible variants- 
are likely to be successful) and the number of working examples 
(of which the instant specification provides none within the 
scope of the current claim as SEQ ID N0:1 is excluded therefrom). 
A review of all of these clearly leads to a conclusion that the 
enablement in the specification is not commensurate in^scope with 
the current claim. 

Finally applicants disputed the examiner's previous 
contention that the specification does not teach an assay for the 
activity recited in part (l).of the claim which would be easy to 
use for screening large numbers of organisms as the activity 
assay of pages 13-14 requires an HPLC separation of the products 
of the reaction which is difficult to use for large scale 
screening. Applicants argue that page 12 of the specification 



Application/Control 
Art Unit: 1652 ' 



Number : 



09/419, 305 



Page 8 



teaches an assay that does not require such a step. However, it 
is noted that the assay on page 12 is not sufficient to define 
enzymes having the claimed properties as it merely test for the 
loss of reducing power of the maltopentaose substrate. Many 
other activities beyond that recited in applicants claims (i.e. 
formation of a saccharide with a trehalose end unit and a degree 
of polymerization of at least 3) would produce a loss of reducing 
power. Therefore, at best this assay could be used as a first 
initial screen prior to an activity assay as described on pages 
13-14. Even with such a first screen, screening vast numbers of 
organisms and variants for those within the scope of the claims 
would constitute undue experimentation. 

All claims are drawn to the same invention claimed in the 
parent application prior to the filing of this Continued 
Prosecution Application under 37 CFR 1.53(d) and could have been 
finally rejected on the grounds and art of record in the next 
Office action. Accordingly, THIS ACTION IS MADE FINAL even 
though it is a first action after the filing under 37 
CFR 1.53(d). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 



Application/Control Number: 09/419,305 



• Page 9 



Art Unit: 1652 



action. In the event a first reply is filed within TWO MONTHS of 

the mailing date of this final action and the advisory action is 

not mailed until after the end of the THREE-MONTH shortened 

statutory period, then the shortened statutory period will expire 

on the date the advisory action is mailed, and any extension fee 

pursuant to 37 CFR 1.136(a) will be calculated from the mailing 

date of the advisory action. In no event will the statutory 

period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Rebecca 
Prouty, Ph.D. whose telephone number is (703) 308-4000. The 
examiner can normally be reached on Monday- Friday from 8:30 to 
4:30. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Ponnathapu Achutamurthy, 
can be reached at (703) 308-3804. The fax phone number for this 
Group is (703) 308-4242. 

Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to the Group 
receptionist whose telephone number is (703) 308-0196. 




Rebecca Prouty 
Primary Examiner 
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